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Abstract 



PROBLEM TO BE SOLVED: To print visibly a character sign on an optical disk surface. 
SOLUTION: This method used an optical head radiating laser spot light, a carriage moving the optical 
head in the radial direction 19 of the disk, an optical disk output control part controlling the output of the 
optical head, a character conversion functional part converting an optional character sign to be printed 
on the surface of the optical disk to the rotation angle of the optical disk and the output value of the laser 
spot light of the optical head and a rotation angle detection part detecting the rotation angle of the optical 
disk. Then, the rotation single of the optical disk is detected by the rotation angle detection part, and the 
optional character sign is printed on the optical disk surface by the optical head while detecting the 
rotation angle by the rotation angle detection part based on the rotation angle of the optical disk and the 
output value of the laser spot light of the optical head for printing the optical characterizing obtained from 
the character conversion functional part. Further, an optical disk data deletion device is formed using the 
above. 
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(57) Summary 



(Task) 

To print visible character signs on the surface of an optical disk. 
(Solution Means) 

The design uses an optical head providing irradiation with a laser spot light, while this 
optical head is moved with a carriage in the radial direction of the tracks, as well as an optical 
head output control part controlling the output of the optical head, a character conversion 
function part converting to output values the laser spot light of the optical head and the rotational 
angle of the optical disk for any characters or symbols to be printed on the surface of an optical 
disk, and a rotation angle detection part detecting the rotational angle of the optical disk. The 
rotational angle of the optical disk is detected with said rotational angle detection part, and based 
on the output values of the laser spot light of the optical head and on the rotational angle of the 
optical disk for printing any characters or symbols obtained from the character conversion 
fiinction part, any characters or symbols are printed by the optical head to the surface of an 
optical disk while the rotational angle is detected by the rotational angle detection part. In 
addition, this is also used by an optical disk data erasing device. 

Figure 1 
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[lower part] 
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1 7. sectional status change part 

1 8 . sectional status change part 

19. radial direction of the disk medium 

20. rotational direction of the disk medium 

(Scope of the Patent's Claims) 
(Claim 1) 

An optical disk printing method, characterized by the fact that it is a method for printing 
on the surface of an optical disk, employed to print any characters and symbols on the surface of 
an optical disk, using an optical head irradiating with a laser spot light with a shape that is 
extended over a plurality of tracks in an optical disk containing tracks provided with a spiral 
shape for data recording; 

a carriage moving the optical head in the radial direction of the optical disk; 

an optical head output control part, controlling the output of the optical head; 

a spindle motor enabling rotational driving of said optical disk; 

a character conversion part, converting the rotational angle of the optical disk for 
characters and symbols for any position to be printed on the surface of said optical disk to output 
values of the laser spot light of the optical head; 

and a detection part, detecting tracks irradiated with the laser spot of said optical disk and 
the rotational angle of the tracks; 

wherein the rotational angle of the tracks and the tracks of an optical disk rotated by said 
spindle motor are detected by said detection part; 

and while said optical head detection part detects the tracks and the rotational angle by 
the detection part, any characters and symbols can be printed on the surface of an optical disk 
with the optical head. 

(Claim 2) 

An optical disk deletion device, characterized by the fact that it is an optical disk data 
deletion device for initializing of a recording film of an optical disk or for erasing of data 
recorded on tracks with a spiral shape of an optical disk with laser irradiation; 

equipped with an optical head irradiating with a laser spot light having a shape that is 
extended over a plurality of tracks on an optical disk on which data is recorded with a spiral 
shape of tracks; 
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a carriage moving the optical head in the radial direction of the optical disk; 
an optical head output control part, controlling the output of the optical head; 
a spindle motor, providing rotational driving of said optical disk; 

a character conversion function part, converting the rotational angle of the optical disk for 
characters and symbols for any position to be printed on the surface of said optical disk to output 
values of the laser spot light of the optical head; 

and a detection part, detecting tracks irradiated with the laser spot of said optical disk and 
the rotational angle of the tracks; 

wherein a recording film of an optical disk is initialized, or data recorded on spiral tracks 
of an optical disk are erased with irradiation using laser light with a shape that is extended over a 
plurality of tracks on an optical disk by said optical head; 

while at the same time, the tracks of an optical disk rotated by a spindle motor and the 
rotational angle of the tracks are detected by said detection part; 

and based on the rotational angle of the tracks and on the tracks of an optical disk for 
printing any characters or symbols obtained from a character conversion function part, detected 
by said optical head output control part, any characters or symbols can be printed on the surface 
of an optical disk with the optical head while the tracks and the rotational angle of the tracks are 
detected by the detection part. 

(Detailed Explanation of the Invention) 

(0001) 

(Sphere of Industry Belonging to the Invention) 

This invention relates to an optical disk surface printing method and to an optical disk 
data deletion device using this printing method. In particular, it relates to an optical disk printing 
method for printing any character symbols on the surface of an optical disk by irradiation with a 
laser spot, and to an optical disk data deletion using this printing method, as well as to an optical 
disk data deletion device enabling printing of any visible character symbols on the surface of an 
optical disk. 

(0002) 

(Prior Art Technology), 



4 



It is known that generally, it is possible to record on an optical disk data for example by 
changing the direction of the magnetic field on the recording surface by applying irradiation with 
laser spot beams to the surface of a magnetic disk. So called write-once optical disks (allowing 
recording only one time) are known, enabling recoding of data by forming holes known as 
recording pits on the recording surface physically with laser spot beams, performed on a phase 
changing recording optical disk for recording of data when a phase change is induced on the 
recording surface if it is irradiated with laser sport beams. These types of optical disks can be 
used to perform direct printing to a recording film when printing is conducted or when a 
recording film is generated by a user in a visible form with an inkjet or the like to record 
information about the type of the optical disk or the name of the manufacturer, etc., on the 
surface of the disk. 

(0003) 

Moreover, optical disk data deleting devices are also known wherein depending on the 
type of the optical disk, the devices have a capability enabling to erase at a high speed data 
written to an optical disk when laser spot irradiation is applied to written data by changing the 
direction of the magnetic field on the magnetic surface, or by changing the phase of the magnetic 
surface, or by creating a large number of continuous holes called pits, or on a recording film with 
the initializing function of an optical disk. Said data recording performing devices and recording 
film initialization performing devices will be both called optical disk erasing devices in the 
present patent specifications. In addition, these optical disk data erasing devices can be used to 
perform laser spot irradiation extended over a plurality of tracks to erase data at a high speed. 

(0004) 

There are also references describing technology relating to these types of optical disks, 
optical disk devices and optical disk data erasing devices, such as for example Japanese 
Unexamined (Kokai) Patent Application Number 02-42661, Japanese Unexamined (Kokai) 
Patent Application Number 03-280221, or Japanese Patent Application Number 06-260412 filed 
previously by the present patent applicant with respect to related technology. 

(0005) 

(Task To Be Achieved By This Invention) 

Optical disk devices and optical disk data erasing devices according to prior art were not 
provided with a function that would make it possible for a user to print visible information other 
than the title of the recorded data/recording person (company) name/data/author displayed on the 
surface of the optical disk when initializing of an optical film was performed and the data written 
to the optical disk was erased. 

(0006) 
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Accordingly, these conventional devices did not make possible to print to the optical disk 
surface new information such as the content of the information/file name/date, etc., relating to 
information recorded on a rewriteable disk. 

For example, the information either had to be written by hand and pasted onto a cartridge 
containing an optical disk, or this information had to be printed on a label and then pasted, which 
was inconvenient. 

(0007) 

It is also necessary to have a dedicated printing device that must be available in order to 
print such information on the surface of an optical disk, such as an inkjet for an optical disk and 
because the size and the position of the printed letters is controlled by a printing device, printing 
cannot be achieved with any size or any position of the letters or symbols, which is also 
inconvenient. Another inconvenience was that it was difficult to correct or change letters or 
symbols that were already printed when said dedicated printing devices were used. 

(0008) 

In order to eliminate the above mentioned inconveniences related to prior art, the purpose 
of the present invention is to provide an optical disk printing method and an optical disk data 
erasing device using this method to make it possible to create in a simple manner characters, 
symbols and the like in any position and in any size on the surface of an optical disk. 

(0009) 

(Means To Achieve The Task) 

In order to attain the above described objective with the optical disk printing method of 
this invention, the optical disk printing method uses an optical head providing irradiation with 
laser spot light shape that is extended over a plurality of tracks in an optical disk employed with 
a spiral shape of tracks containing recorded data; 

a carriage moving the optical head in the radial direction of the optical disk; 

an optical head output control part controlling the output of the optical head; 

a spindle motor applying rotational driving operations to said optical disk; 

and a character conversion function part, converting to output values the laser spot light 
of the optical head and the rotational angle of the optical disk with any character signal printed 
on the surface of said optical disk; 
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and a detection part detecting tracks irradiated with said optical disk spot and the 
rotational angle of the tracks, so that the tracks and the rotation of the tracks and of an optical 
disk rotated by a spindle motor are detected by said detection part; 

wherein said optical head output control part prints on the surface of an optical disk any 
characters or symbols from the optical head while the tracks and the rotational angle are detected 
on the basis of the rotational angle of the tracks and of the tracks of the optical disk in order to 
print any characters and symbols obtained from the characters and symbols conversion function 
part. 

(0010) 

In addition, the optical disk data erasing device according to this invention is equipped 
with an optical head irradiating with a laser spot light with a shape extended over a plurality of 
tracks on an optical disk, wherein data is written to tracks deployed with a spiral form on an 
optical disk; 

as well as a carriage moving the laser head in the radial direction of the optical disk; 

an optical head output control part controlling the output of the optical head; 

a spindle motor providing rotational driving of said optical disk; 

a character conversion part converting to output values the laser spot light of the optical 
head and the rotational angle of the optical disk for any character signal to be printed on the 
surface of said optical disk; 

as well as a detection part detecting the tracks and the rotational angle of the tracks 
irradiated with the laser spot of said optical disk. 

When said optical head performs irradiation with the laser spot light having a shape that 
is extended over a plurality of tracks on the optical disk, data that was recorded to tracks having 
a spiral shape on the optical disk is deleted or initializing of the recording film is performed. 

At the same time, the tracks and the rotational angle of the tracks of the optical disk 
rotated with the spindle motor are detected by said detection part, and any characters or symbols 
can be printed to the surface of the optical disk while the tracks and the rotational angle of the 
tracks are detected by the detection part based on the tracks and on the rotational angle of the 
tracks of the optical disk in order to print any characters or symbols obtained from the character 
conversion part. 

(0011) 
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(Embodiment Mode of the Invention) 

The following is a detailed explanation of the optical disk surface printing method and an 
optical disk date erasing device using this method according to an embodiment of the present 
invention based on the enclosed figures. Figure 1 is a diagram indicating the status of a disk 
surface film and of the temporal timing of the signal, used to explain the optical disk printing 
method according to the present embodiment of this invention. Figure 2 is a diagram explaining 
a simplified construction of an optical disk data erasing device compatible with the present disk 
surface printing method. Figure 3 is a flowchart explaining the operation of the optical disk data 
erasing device. In addition, the items described in the specifications of this invention as 
"characters or symbols" are not limited only to common characters and symbols, as any marks or 
graphics are also included. Also, the term "printing" is explained as making characters and 
symbols visible to human eye on the surface of an optical disk, including a status enabling a 
person to identify resulting characters and symbols by printing/changing partially reflectance on 
the disk surface with laser spot irradiation or with another methods. 

(0012) 

First, the optical disk data erasing device suitable for the optical disk surface printing 
method according to an embodiment mode of this invention will be explained based on the 
reference in Figure 2. This optical disk data erasing device is equipped with a spindle motor 24 
rotating a disk medium 21, which is an optical disk, as well as with a rotary encoder 23 detecting 
the angle of rogations of the motor, coupled to the rotational axis of the spindle motor 24, with 
an optical head 29, performing printing of characters and symbols to be described later and 
initializing a recording film or erasing data when a laser spot 30 is applied to said disk medium 
21, a carriage 26, supporting the optical head 29 so that it can move freely in the radial direction 
of the disk, a carriage motor 27, driving the carriage 26 in the radial direction, a linear scale 28, 
detecting the radial direction movement amount of said carriage 26, a base 22, supporting these 
mechanisms, a spindle control part 31, controlling the rotations of said spindle motor 24, a 
carriage control part 32, controlling the movement of the carriage 26 and driving said carriage 
motor 27, an auto-focus control part 33, performing automatic focusing control of the laser spot 
on the disk surface of said optical head 29, a laser output control part 34, controlling the output 
value of the laser spot 30 on said optical head 29, and a microprocessor 35, containing a 
character conversion function 36 to be described later controlling said plurality of control parts. 
The data on the disk medium 21 are thus erased or the recording film is initialized according to 
instructions obtained from a controller 37, and characters or symbols are printed on the surface 
of the disk with this construction. 

(0013) 

Because said rotary encoder 23 outputs signal A (pulse signal) corresponding to the 
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rotational angle and signal Z for each rotation of the disk when rotations are conducted with a 
constant angle of disk and synchronized with the rotations of the spindle motor 24, the spindle 
control part 31 can thus detect the rotational angle of the disk medium 21 with the construction 
of this rotary encoder 23 and spindle control part 31 corresponding to the detection part. In 
addition, because the linear scale 28 serves to output a pulse signal for each movement at a 
constant distance synchronized with the linear movement of the carriage 26, the carriage control 
part 32 detects in this manner the movement amount of the carriage 26 and of the optical head 
29. In addition, because the time interval of the pulses is detected, the speed of the movement of 
the carriage 26 is also detected, enabling to control the position and the speed of the carriage by 
using this information in this construction. 

(0014) 

Also, the auto-focus control part 33 receives feedback of returning light reflected from 
the disk medium 21, and performs automatic focusing control over the laser spot 30 by tracing 
the surface deflections and bends of the disk medium 21, and by exercising control to ensure that 
the radius of the laser spot will not fluctuate on the disk medium 21 of the laser spot 30 when 
irradiation is applied from the optical head 29. Further, a laser output control part 34 controls 
irradiation with laser light from the optical head 29 with the interval of the laser pulses and with 
any width of the laser output corresponding to the printing operation, or to initializing of the 
recording film, or to erasing of data. Also, a microprocessor 35 controls said spindle control part 
31, carriage control part 32, auto-focus control part 33, and laser output control part 34, and 
exercises control to perform printing operations in order to print characters and symbols, as well 
as data erasing operations or initializing of the recording film. At the same time, based on 
printing information in accordance with instructions obtained from an upper controller 37 (print 
characters and symbols, size, position and other information), this is included by a character 
conversion function (part) 36 converting irradiation timing and data pulse corresponding to the 
rotational angle of the track and to the tracks of the disk medium for printing of print characters 
and symbols on the disk medium 21. 

(0015) 

The following is an explanation of the principle of the print operation used to print 
characters and symbols with this optical disk data erasing device, based on the reference 
provided in Figure 1. Figure 1 is a diagram showing how signal A is output with the pulse signal 
of approximately 1,000 during 1 rotation of the disk, and signal Z is output per 1 rotation of the 
disk from said spindle control part 31, as well as laser output signals A ~ E per each track 
irradiated from the optical head corresponding to each signal. Partial fluctuations of the essential 
mode of each track carved into the surface of the disk medium with this laser irradiation (the 
parts forming characters and symbols) are shown in the figure. The present example indicates 
how character "B" is printed on the surface of an optical disk. In addition, in the example in 
Figure 1, 1 edge of dots 21 making up the construction of characters or symbols is 3 times the 
length of the laser spot width 1. These dots 21 thus form the shape of 1 letter with 7 vertical dots 
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and 5 horizontal dots. 
(0016) 

According to the printing method of the present embodiment mode, to prevent laser spot 
30 from being overlapped in a position in which it passed once already when the disk medium 21 
is rotated, the laser spot 30 is controlled to make it possible to write a spiral trace along the track 
when the optical head 29 is moved in the radial direction of the disk. At this time, the number of 
the pulses of signal A is counted by using as reference signal Z, which is generated per 1 rotation 
of said disk, laser output A ~ E is output to each track by the optical head according to this count 
number, and this is used to apply irradiation with the laser spot 30. For example, laser output A 
is used as signal forming the linear part of character "B" in the 1 st ~ 3 rd track circumference 
(symbol 1 1 ~ 13). To provide a concrete explanation, the laser output A forms a continuous, 
oblong sectional change part 15 in the 1 1 th circumference of track 1, and continuous oblong 
sectional change parts 16 and 17 are also formed in the same manner in the 12 th and 13 th 
circumference of track 2. The sectional change part 21 is formed with a gap between the laser 
output in the continuing tracks. In addition, because the signal is used in order to form a straight 
line in the lower part of character "B" in the 14 th circumference of track 21, the continuous 
oblong sectional change part 18 is formed with the laser output E. These sectional change parts 
change the sectional status of the film when a high temperature is created on the recording 
surface with a high output of the laser spot 30, creating changes enabling to distinguish them 
visually from segments irradiated with a low output of the laser spot 30. Accordingly, this makes 
it possible to form any characters or symbols with a collection of these sectional status change 
parts, shown by the example of character "B" formed in Figure 1 . 

(0017) 

Next, the reference in Figure 3 explains in a simplified form the entire operation of the 
optical disk data erasing device. When initializing is performed with normal data erasing by the 
present optical disk data erasing device, first, disk 21 is put in and spindle motor 24 is clamped 
(step 38-39). Next, spindle motor 24 and operated and while disk 21 is rotated, irradiation with 
laser spot 30 is started by optical head 29 and auto-focusing of the spot is conducted (step 40 ~ 
42). During the sequential processing in this case, the recording film is initialized, all the tracks 
are initialized while the carriage 26 is moving, the movement of the carriage and the laser spot 
emission is stopped (step 44 ~ 54), the rotations of the disk medium 21 are stopped (step 46), 
clamping of the disk is released (step 47), and the disk medium is taken out of the system (step 
48) and the processing is stopped. 

(0018) 

In this case, when the present device performs printing of any characters or symbols, 
while said carriage is moving in step 43, characters and symbols are converted by the character 
conversion function (part) 36 of the microprocessor 35 with character and symbol signal as 
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indicated by the upper controller 37, and based on the print information (print characters and 
symbols, size, position and similar information), the data pulses and irradiation timing are 
converted in accordance with the rotational angle of the tracks and in accordance with the tracks 
of the disk medium in order to print characters and symbols on the disk medium 21, and while 
the movement of the carriage and the rotational angle of the disk are detected, the optical head 29 
controls the laser output value, printing of the characters and symbols is performed (step 50) and 
the disk medium is removed after steps 44 ~ 48. 

(0019) 

According to the optical disk surface printing method of the present embodiment mode, 
when the track of the optical disk is detected from signal Z and the rotational angle of the track is 
detected at the same time from signal A, irradiation is applied in accordance with said rotational 
angle with the laser spot to each track, making it possible to print any characters and symbols to 
the surface of the optical disk. Also, according to the optical disk surface printing method of the 
present embodiment mode, the laser spot used for erasing of data is extended over a plurality of 
tracks. Specifically, because the design is suitable for an optical disk data erasing device that is 
provided with a large laser spot when compared to operations during recording and playback, 
printing can be performed easily and at a high speed on the surface with the optical disk with 
characters and symbols having a visible size. Also, because printing can be conducted in the 
visible range of the irradiation with the laser spot according to this optical disk surface printing 
method, letters and symbols can be printed in any position. Furthermore, this printing method is 
also suitable for an optical disk device performing common recording and playback operations. 

(0020) 

Further still, an optical disk compatible with the present invention can be an 
optomagnetic disk, a phase change recording optical disk, or the write-once type or another type 
of an optical disk is also suitable. In this case, it is desirable when the laser output value is set so 
as to correspond to the characteristics of each type of optical disk. For example, it is conceivable 
that the laser output value can be set according to the extent of the changes of reflectance of the 
disk surface by using the visual capability with an optomagnetic disk, the laser output value can 
be set according to the extent of the changes of reflectance on the surface of an optical disk 
according to the changes of a phase changing recording disk, and with the write-once type of an 
optical disk, the laser output value can be set according to the extend of the printing depending 
on the continuous depth and on the size of the laser spot diameter to create a physical hole. 

(0021) 

(Effect of the Invention) 

As was explained above, the optical disk printing method according to this invention is 
characterized by the fact that it uses an optical head, irradiating an optical disk with a laser spot 
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light with a shape that is extended over a plurality of tracks, a carriage, moving the optical head 
in the radial direction of the disk, an optical head output control part, controlling the output of 
the head, a character conversion function part, converting to the output values of laser sport light 
of the optical head the rotational angle of the optical disk for any characters to be printed on the 
surface of said optical disk, and a rotational angle detecting part, detecting the rotational angle of 
said optical disk. The rotational angle of the optical disk rotated by a spindle motor is detected 
with said rotational angle detection part, and while said optical head output control part controls 
the rotational angle with a detection part on the basis of the rotational angle of the tracks and on 
the basis of the tracks of the optical disk top print any characters and symbols obtained from a 
character conversion function part, any characters and symbols can be printed by said optical 
head performing printing on the surface of a laser disk. 

(0022) 

Further, the optical disk data erasing device of this invention is characterized by the fact 
that it comprises an optical head, irradiating with laser spot light having a shape that is extended 
over a plurality of tracks in an optical disk; a carriage, moving the optical head, in the radial 
direction of the disk; an optical head output control part, controlling the output of the optical 
head; a character conversion function part, converting to output values of laser spot light of an 
optical head the rotational angle of an optical disk for the characters and symbols to be printed 
on the surface of said optical disk; and a rotation detection part, detecting the rotational angle of 
said optical disk. Erasing of data recorded on spiral tracks of an optical disk or initializing of a 
recording film is performed with a laser spot light having a shape that is extended over several 
tracks of the optical disk by said optical head. At the same time, the rotational angle of an optical 
disk rotated by the spindle motor is detected by said rotational angle detection part, and said 
optical head output control part can print to the surface of the optical disk any characters or 
symbols with the optical head while the rotational angle is detected by the rotational angle 
detection part based on the rotational angle of the tracks and based on the tracks of the optical 
disk in order to print any characters or symbols obtained from the character conversion function 
part. 

(Brief Explanation of Figures) 
(Figure 1) 

A diagram explaining the optical disk surface printing method according to one 
embodiment mode of this invention. 

(Figure 2) 

A diagram showing a simplified construction of an optical disk data erasing device 
suitable for the optical disk surface printing method according to this invention. 
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(Figure 3) 



A flowchart explaining the operation of the optical disk erasing device. 
(Explanation of Symbols) 

1: laser spot width, 15-18: sectional status change parts, 22: base, 23: rotary encoder, 
24: spindle motor, 25: radial direction, 26: carriage, 27: linear motor, 28: linear scale, 29: optical 
head, 30: laser spot, 31: spindle control part, 23: carriage control part, 33: auto-focus control 
part, 24: laser output control part, 35: microprocessor, 36: character conversion function (par), 
37: upper controller. 
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(Figure 1) 



[upper part] 
signal Z 

time period from signal Z 

signal A 

laser output A 

laser output B 

laser output C 

laser output D 

laser output E 

[lower part] 

I . Width of the laser spot in the radial direction of the disk medium 

II. 1 st circumference 

12. 2 nd circumference 

13. 3 rd circumference 

14. 2 1 st circumference 

1 5 . sectional status change part 

16. sectional status change part 

1 7. sectional status change part 

1 8. sectional status change part 

1 9. radial direction of the disk medium 

20. rotational direction of the disk medium 



(Figure 2) 


33. 


auto-focus control part 


34. 


laser output control part 


35. 


micro-processor 


36. 


character conversion function 


37. 


upper controller 


25. 


radial direction 


26. 


carriage 


28. 


linear scale 


22. 


base 


27. 


carriage motor 


32. 


carriage control part 


29. 


optical disk head 
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30. laser spot 
21. disk medium 
24. spindle motor 
23. rotary encoder 

3 1 . spindle control part 

(Figure 3) 

38 disk medium unit insertion 
I 

39 disk medium unit clamp 
I 

40 disk medium unit rotation 

I 

laser emission 

I 

42 auto-focus activation 

I 

43 carriage movement (disk medium unit initializing) 

50 printing 

i 

49. only in case of initializing operations 

i 

44 carriage stop 

1 

45 laser emission stop 
1 

46 disk medium rotation stop 

i 

47 disk medium clamping released 
I 

48 disk medium removed 
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